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Take the following table.

A Normalisation Example StudentD is the primary key.

Maths §50 A
InfoTech| 5100 Br

SeodeatD | Sdeatis | Addms “Flows2Nams | HoweColer | Subart | SbpeeCot] Gads
TOS04330K | Macy Wanion | Lo Ghadét Sireet | Bob Red Eaghth R

Is it INF?

iark Kell
McKinnon Secondary College

Vceit.com

Based on vork by Robert Timmer-2rends

No. There are repeating groups (subject,

; reate new | contai nl
subjectcost, grade) Create new rows so each cell contains only
one value
SwdentdD | Stods Addses HouseNt ‘HoweColoe [ Sub; S Grad
SndendD | SmdentNace | Addcess HouseNarme | HouseGolot | Subreet | SubjeciCost [ Grade mﬁ-mﬁﬂ-ﬁn T‘;‘;ﬁ““ Bu £
19399352% | Marr Wation | 10 Ghadet Seees | Bob Red Engitk | 5.0 B R g Alstke 330 3
AMaths §30 A InfoTech | 5100 Br
L.Eo'[‘e_wﬂ 5100 B
SoodeatiD [ SmdentName ddsers FouteNaze | HoweColor | Subject SusectCont | Grde
19593350 | Sz Vs Thades Scees | Bob Red Eapll. |55 B
19593532% | Meav ¥ ation Chades Sueet | Bob Red Alaths $50 A
195M4332X | SarvWanion | 10 Chades Swee: | Bob Red Inis Tech | 5100 B

How can you make it INF?

But now look — is the student/D primary
key still valid?
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No — the studentID no longer uniquely

: in So. We now have 1NF.
identifies each row
Address HouweNaze | HouteColor | Subject SohwctCost | Grde StedentlD [ SwdentName | Addrent Hourenene | Boutelolos | Subject SusjectCort | Gade
10 Chades Swesr | Bok Hed Engid 330 B 19574, 02% | Sz Wanon | 10 Ghages ohest | Bob Rad Enghih §30 B
3 5 | =v Chages Swest | Bok Red Maths 330 A 193945520 or W ation | 1 Ghades Steet | Bob Red Maths S50 A
| 10 Chades Steet Red Tubs Tech | S100 B+ 19594552 | Sarv Wation 1 Chides Sueet | Bob Rad Taio Tech | 5100 B+
L 10l S | Bl .

™

You now need to declare student/D and subject
together to uniquely identify each row. Is it 2NF?

So the new key is StudentID and Subject.

Studentname and address are dependent

on studentID (which is part of the key) And 2NF requires...
This is good.
SoudeatlD | SwdectName | Addoest HouteName | HowteColor | Subject SubtectCost | Gaade SosdeadD | StudentName | Addas Howename | HouteColor | Subpect SubnectCost | Grade
1959453X | MarrWanoe | 13 Chades Sizet | Bob Red Enghib 530 B 19394357X | Marc Wanoa | 10 Chasdes Swesz | Bob Red g §30 B
193943324 | Slarv Wabon | 1D Chades =eet | Bob Red Math 350 & 1939435°% | MarrWaton | 10 Chades Szeet | Bob Red Ahathy 530 A
195033.% | Masv Wanon | 10 Chades Steec | Bab Red Tnio Tech | 5100 B~ 19394352\ | MarrWanon | 10 Chasdes Street | Bob Red Lo Teen [ 5100 B+

All non-key fields are
But they are not dependent on dependent on the ENTIRE
Subject (the other part of the

key) key (studentID + subject)
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So it’s not 2NF

Make new tables

« Make a new table for each primary key field
* Give each new table its own primary key

SodentiD | StudeatVams | Adden FoweName | HoweColor | Sibrect | Subeeiont | Gade
19584332X | Marr Wation | 10 Chades Strest | Bob Red Engk §50 B
[ TE5537 | 3o ¥ mon | 10 Chiydkes Stewer | B el Shese [ 550 x -
19504332 | Soer T anea | 10 Chade Szest | Bob Red Tafo Tedh | $100 5= * Move columns from the orlgmal table to the
new table that matches their primary key...
..
How can we fix it?
Step 1 Step 2

SderdD | Sdetame | Adder [ FoweNim: | HoueCowr | Soneet | SobwciCon | Gade Sodeatas | i HoweXime | HourCobe| Sobees | SooweCon | Gade
[ 95545 | Slas Waton | 10 Chaues Suret | Bob Red Erelib £ anon | 10 Chade Sweet | Bob Red Enghin | 550

NG Wanor | 10 Chader Srer | Bob Red ey [ 550 ST Waton | 10Chadks Seeet | Bob Red This |50 3

Nt © smon | 10 Chades Steec | Bob Fed oo Tecs | 5100 - ¥ [ 3o azon | T0Chadkes Sueer | Bob Red o Tek | 5190 BT

STUDENT TABLE (key = StudentID)

SUBJECTS TABLE {key = Subject)
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Step 3

Soden ShadentName | Addrers HoweName | HouvteColor [ Subpee SubeciCont | Grde
1939435X v atton | JOChade; Sweet | Bob Red Englih 330 B
1934352 | Marv Wanon | 10 Chacdes Stzeet | Bob Red Afaths S50 A
1955493328 | MarrWanon | 1D Chades Steer | Bob Red Lufo Tech | 5100 B-

STUDENT TABLE (key = StudentID)

HouseColor
Red

SUBJECTS TABLE {key = Subject)

Subsect SubperCost
gl 350
Maup $30
RESULTS TABLE (key = StudentID+Subject) Tnio Teck | $100

Step 3

SosdentlD | Sradentoame | 3darert Hovieneme | HowreColor | Subpect SabeetCent | Grade

TO509550n | Mare * isea | 10.Ghades Smeer | Bob Ted Eoghn | 520 B
332X | MarvWanon | 10 Chatks Sweet | Bob Red 3Gk | 550 EY

1959433 | SfarrWation | 10Chagkes Sweet | Bob Red o Tech | S100 BY

STUDENT TABLE (key = StudentID)

HouzeColor
Red

SUBJECTS TABLE (key = Subject)
: SubjectCost
550

550
S10%

RESULTS TABLE (key = StudentiD+Subject)

SppaentdD [Subecr | Gode
[ T90H5X [Eaghih | B
O35 [ Shea [ &
T9294532X | dmio Tech | B+

Step 4 - relationships

STUDENT TABLE (key = StudentID)

HouseColar
Red

SUBJECTS TABLE (key = Subject}
Subiect
Eazlin
Mathy
Info Tech

unect Grae
o
laths A
lefo Tert: | B+

RESULTS TABLE (key = StudentiD+Subject)

Step 4 - cardinality

STUDENT TABLE {key = StudentID)

Each student can only appear

ONCE in the student table SUBJECTS TABLE {key = Subject)

Suiect SubrctCoit
Engh:h | 550

athi 330
FioTech | 5100

SnudentlD [Swmes | Gode
TN | Enis | B
195943 [aths A
T 504530 | Ir. Teck | B=

RESULTS TABLE (key = StudentiD+Subject)
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Step 4 - cardinality

STUDENT TABLE (key = StudentiD)
[sm”wj SrideatNane | Addeers [ Fom eame | HowseColor
mmr\| MarrWatioo | 10 Chagks Szaet | Bob [Red

SUBIECTS TABLE (key = Subject)
Schiect SubpetCort
1_| Englsa ]
Slaths 550
TofoTeck | 5100
Each subject can unly appear
ONCE in the subjects table
Grade

Stadend Sibuect
9394 =~ | Englah B
|"*"\4 ¥
RESULTS TABLE (key = StudentiD+5ubject)

Step 4 - cardinality

STUDENT TABLE (key = StudentID)
[SdentD | StadentName | Address [ o= eName ]mes:ch:
155597 [ Mur Waton | 10 Chales Sees | Bob | Red

1

SUBJECTS TABLE (key = Subject)

Subect SubweCort
1_[ErzEh 50
4 subject can be listed MANY / :fgo

tirnes in the results table |for
different students) .

S |G|
Exghib

Shds

Tafo Tech | B+

RESULTS TABLE (key = StudentID+Subject)

Step 4 - cardinality

STUDENT TABLE {key = StudentID)

uﬂ.ﬂ:} StdemtName | Address IHuuu_\n::w Jhnthnbr
19 Marr Watzon | 10 Chases Strve: | Bo [ Red

uk

SUBJECTS TABLE [key = Subject)
Subect SubweCont
1_[Englih | 950

sz 550
E 5100

A student can be listed MANY
times in the results table (for

different subjects)
00
Samecr | Grage
Eeglih
SIX | Mathy A
X [foTe | B

RESULTS TABLE (key = StudentiD+Subject)

A 2NF check

STUDENT TABLE (key = StudentID)
StodentdD | SwadentName [ Address

[T5003 | Saqr Wanion | T0Ckade: Seet

SUBJECTS TABLE (key = Subject)
Sulect SobretCost

1 [Esgiob 30

S 0

Info Tech [ 5100 |

SubjectCost is only

k. dependent on the

Sride-dD [ Subect Grade . /
T959335% | Engkin | B primary key, < « \
1559392 [ 3hbn — [& e
T35S [nfe Te [ B= Subject o

RESULTS TABLE (key = StudentiD+Subject)
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A 2NF check A 2NF check

STUDENT TABLE {key = StudentiD) STUDENT TABLE {key = StudentID)
StodeadlD | Smdeatane | Addra T HoweName | HounColor [S5deiD | SudetName | Addrens [ Howexime | HovieColor
Ly ™ anon | 10Ckade Stwwer | Bov Red 1955433% | Man © ation | 10 Chade Stieet | Bo Red

1 Name, Address are only

SUBJECTS TABLE {key = Subject) dependent on the SLIE\JECI’STAELE(kev Subject)

L s;;ﬁ E-s-enCc». primary key
b :lga (StudentID)

Grade is only dependent

Graie 1 T Sebject Grade
eS0T 30 i on the primary key = i:;h 3
2732 B . 13 J
HE TR ey T (studentiD + subject) TSI o Tk | BT
RESULTS TABLE (key = StudentID#Subject) RESULTS TABLE (key = StudentD+Subject)

A 3NF check

STU DENT TABLE (key = StudentID) STUDENT TABLE (kev StudentID]
HouieName | HouseColac
[Bob  [Red

155533355 | Maer Wamen | 10Chaty St |

SUBJECTS TABLE (key = Subject)
% o i

What?

- : B t . -t 3 N F ? StsdentiD [Suect | Gade
SN |Esgbsh  |[B
{ 19554555 A u IS | . HEEETIEEN ix% A
1959435 | Tu'o Teeh | B~ {5 N [ Indo Teck | B
RESULTS TABLE (key = StudentID+Subject) RESULTS TABLE (key = Student|D+Subject)
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A 3NF check

STUDENT TABLE (key = StudentiD)

[SeededD | StudentName | Addeess [HoweName | HowseCalor
(19574333 | Marv Watson | 10 Ghades Street | Bob [ Red

HouseName is

1

SUBJECTS TABLE (key = Subject

dependent on both s i
Engln 550
StudentiD + I e
Info Tech | 5100

HouseColour.~

Gride

RESULTS TABLE (key = StudentiD+Subject)

STUDENT TABLE (key = StudentiD)

A 3NF check

HouseColor

1

Or HouseColour is
dependent on both
StudentID +

HouseName

-]
D [Shject Gride
Enghih
b
Lo Tech | B~

RESULTS TABLE {key = StudentID+5Subject)

RV 550
LioTech |5100

SUBJECTS TABLE (key = Subject)
Subject SubecsCort
1 [Esgtm 550

A 3NF check

STUDENT TABLE (key = StudentID)
SeodentlD | StodentName | Adrens
10 Chade: Suect

FHoweName

HouseColor
Red

But either way,
non-key fields are “iﬁs TABsii:'é:: e
dependent on MORE 1, (B 150
THAN THE PRIMARY InfoTech 5100
KEY (studentID}
m—i

SesdentiD [Soiee ] Giate
o3I [Eagon | B
19394352 | Aaths A
939435 [ Info Tech | B+

RESULTS TABLE (key = StudentID+Subject)

A 3NF check

STUDENT TABLE (key = StudentID)

SeadentiD | SmudentName |
19594352X | Marr Wation

1 And 3NF says that
non-key fields must

depend on nothing

SUBJECTS TABLE (key = Subject)

but the key

_~/1'

oo

SecdentD [Subect | Guade |
1930455 | Eagion | B
555955 | Sathy A
1955435 [ Info Teh | B

RESULTS TABLE (key = StudentID+Subject)

Soleey SubectCost
1 330

Alats 530

Info Tech [ 5100
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A 3NF check

STUDENT TABLE {key = StudentID)
SrodentD | SesdentNime
Tar Lahon

1 Chads Suweet

WHAT DO SUBJECTS TABLE {key = Subject)
Subect | SubectCost
WE DO? Ll

[ Tech [SI00 |

| SexdeadD e | Goade
(1950355 [Eapish | B

19594332 | Aams A
1933N [Indo Tech | B-

RESULTS TABLE (key = StudentiD+Subject)

Again, carve off the offending fields

ST I T
ml‘a—
1
SUBJECTS TABLE (key = Subject)
o o | Suoect SubgetCost
: 1, [Eafk |50
SradentdD [Shec Grade fad 50
HGIX [Evghk | B [ Info Teck | 5100

SEO4IIN | Mo [ A
(79333 [ Lufo Tech | B+

RESULTS TABLE (key = Student|D+Subject)

A 3NF fix

StadeTable FoweTie

aseNemn | Howloke
T
TrweNas

1
SUBJECTS TABLE (key = Subject)
0 @ Subrect ubcrCost
1. [Eagt 0

StesentdD [ Sumnect Grade Mates 30

15394, Eoghik B Info Tech | 5100

19050 [ Mo A
T1939455 X [ Into Teew | Br

RESULTS TABLE (key = StudentiD+Subject)

A 3NF fix

SubrectCost
§30

350

3100

b

SoadentiD [Sect | Grade
T30S | Eachit, | B
950453 | At A
TAS053IN | Ink Teck | BT

RESULTS TABLE {key = StudentID+5ubject}
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The Reveal

RESULTS TABLE (key =
StudentDsSubject)

3 [

A 3NF win!

StudentTable | | &
StudentID* StudentiD* |, 4| SubjectTable
StudentName Subject* o Subject*
Address Grade SubjectCost

HouseTabl,
HouseNam
HouseCalour

* primary key

EooniTuss
[Fowses TH T
b [Bd ]

=T =y

Sunect SubsectCost
1 Eighs E )_*

1
e
] Tnfo Tech | 5100
UBIECTS TABLE [tey = Subject]

StudendD _%u_b:u: Crde
5304332 | Eaght B
1 19394333X | Maths A
§ 19594331 | Lofo Tech
RESULTS TABLE [Fey= ]







